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Title: APPARATUS AND METHOD FOR CRIMPING PLASTIC MEMBER 
(57) [Abstract] (Amended) 

[Object] To provide a metliod and an apparatus that crimp a 
boss such that melted boss does not flow between a boss and 
a hole in a method for joining two members by inserting the 
boss erectly provided on a thermoplastic member into a 
through-hole provided in another member to protrude from an 
opposite side thereof, and heating and melting the boss to 
form an expanded head portion at a distal end of the boss. 

[Configuration] Two parts are joined by inserting a 

boss into a through-hole, expanding an outer diameter of 
the boss to cause the expanded boss to abut on an edge of 
the through-hole, and crimping a distal end of the expanded 
boss to form an expanded head portion. An apparatus that 
crimps plastic member includes a crimping chip 1 having a 
protrusion that is erectly provided at a distal end central 
portion of the crimping chip 1 and that can be protruded 
from a distal end face thereof and pressure-fitted into the 
boss to expand an outer diameter thereof on a distal end 
side . 



[0014] 

[First Embodiment] Figs. 1 are process diagrams for 
crimping according to one example of a concept of a 
crimping metliod of a plastic member and an apparatus that 
5 executes tlie metliod according to tlie present invention. A 
vertically movable crimping cliip 1 includes a lieated core 
rod 2 and an outer cylinder 3 whicli is closely attached to 
an outer peripheral face of the core rod 2 to be heated. 
The core rod 2 is slidable relative to the outer cylinder 3 

10 in an axial direction, and it is formed at a distal end 
thereof with a protrusion 4 whose distal end face is 
appropriately protruded from a distal end face of the outer 
cylinder 3 and whose outer diameter size is gradually 
increased to a maximum diameter size D in a cone shape 

15 until it reaches the same flat face as the distal end face 
of the outer cylinder 3. The size D is properly set to be 
larger than an inner diameter size of a hollow boss 13. A 
semi-circular groove 5 is formed around the protrusion 4 so 
as to bore the core rod 2 and the outer cylinder 3. 

20 [0015] An operation by the above configuration will be 
explained with reference to Figs. 1(a) to 1(c). As shown 
in Fig. 1(a)/ after the hollow boss 13 of a member 12 is 
inserted into a through-hole 11 of a member 10 to cause the 
surfaces of the member 12 and the member 10 to abut on each 
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other, an axial core of the crimping chip 1 is aligned with 
an axial core of the boss 13. 

[0016] Next, as shown in Fig. 1(b), when the core rod 2 
is descended to be pressure-fitted into a hollow portion of 
5 the hollow boss 13, a distal end of the hollow boss is 

heated and softened, the distal end of the hollow boss 13 
is expanded by a cone face of the protrusion 4 according to 
descending of the core rod 2 , and an outer diameter 
central portion of the hollow boss 13 is caused to abut on 
10 an edge end of the through-hole 11 while the core rod 2 
descends to a predetermined position. 

[0017] Then, as shown in Fig. 1(c), when the outer 
cylinder 3 is descended to cause a bottom face of the 
groove 5 bored in the outer cylinder 3 to abut on the 

15 distal end of the hollow boss 13 overhung from an outer 

peripheral face of the core rod 2 and to perform pressing, 
an expanded portion is formed in a gap defined by the 
groove 5 and the surface of the member 10. Thereafter, 
after the expanded portion is properly cooled, the crimping 

20 chip 1 is ascended for a next crimping work. 
[0018] 

[Second Embodiment] Figs. 2 depict a crimping apparatus 
according to a second embodiment of the present invention. 
Lilce reference numerals denote lilce parts as those shown in 
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Figs. 1(a) to 1(c), which are referred to in the first 
embodiment . 

[0019] In Figs. 2(a) to 2(c), the crimping chip 1 has a 

configuration obtained by integrating the core rod 2 and 
5 the outer cylinder 3 of the first embodiment, and the 
second embodiment is completely the same as the first 
embodiment in other configurations. 

[0020] An operation by the above configuration according 
to the second embodiment is similar to that of the first 

10 embodiment. As shown in Fig. 2(a), after the hollow boss 
13 is preliminarily softened by hot wind from a hot wind 
generator (not shown) , when axial cores of the crimping 
chip 1 and the hollow boss 13 are aligned with each other 
and the crimping chip 1 is descended liJce the first 

15 embodiment, the protrusion 4 advances into a hollow portion 
of the boss 13 and the cone face of the protrusion 4 
further advances into the hollow portion of the hollow boss 
13, as shown in Fig. 2(b), so that a distal end of the 
hollow boss 13 is expanded lilce the first embodiment and an 

20 outer diameter central portion of the hollow boss 13 is 

caused to abut on an edge end of the through-hole 11. On 
the other hand, the expanded distal end of the boss 13 is 
received in the groove 5, and when the distal end of the 
crimping chip 1 abuts on a surface of the member 10, the 

25 expanded distal end is filled in a gap defined by the 
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groove 5 and the surface of the member 10 so that an 
expanded portion is formed. Thereafter, when proper 
cooling is performed and the crimping chip 1 is ascended, 
two members can be joined as shown in Fig. 2(c) . 
5 [0021] A distal end of an ultrasonic horn that applies 
ultrasonic oscillation to a boss to melt the boss by an 
ultrasonic welding method is similarly formed in a crimping 
chip shape in the embodiment. The protrusion 4 is pressed 
to a distal end of the hollow boss 13 similarly to the 

10 above, and the distal end of the ultrasonic horn is 

ultrasonic-oscillated. After the hollow boss 13 is melted 
and softened from its distal end, an outer diameter of the 
boss 13 is gradually expanded, and after the outer diameter 
central portion of the boss 13 is caused to abut on an edge 

15 end of the through-hole 11 similarly to the embodiment, an 
expanded portion formed in a shape of the groove 5 is 
provided. At this time, although an ultrasonic oscillator 
is required, a hot wind generator is not required. 
[0022] A heated crimping chip 1 of the second embodiment 

20 or a distal end of an ultrasonic horn formed in a shape 
similar to that of the second embodiment can also be 
applied to a solid boss 14, as shown in Fig. 3(a). At this 
time, when the distal end of the protrusion 4 is pressed on 
a distal end of the boss 14, the distal end of the boss 14 

25 is softened and melted, the outer diameter of the boss 14 



is gradually expanded while a portion of the melted distal 
end is discharged along a cone face to be received in the 
groove 5. After an outer diameter central portion of the 
boss 14 is caused to abut on an edge end of the through- 
5 hole 11 similarly to the embodiment, an expanded portion 
having the same shape as the groove 5 is formed. When the 
solid boss is crimped by the ultrasonic horn, a crimping 
rate can be accelerated by sharpening the distal end of the 
ultrasonic horn, as shown in Fig, 3(b)* 
10 [0023] As shown in Fig. 4, the ultrasonic crimping rate 
can be accelerated by gradually reducing the outer diameter 
of the protrusion 4 from the maximum outer diameter D, in a 
stepped shape. 

15 

[Brief Description of Drawings] 

[Figs. 1] Process diagrams according to a first embodiment 
of the present invention. 

[Figs. 2] Process diagrams according to a second embodiment 
20 of the present invention. 

[Figs. 3] Explanatory diagrams of one example of applying a 
crimping chip of a crimping apparatus of the present 
invention to a solid boss. 
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[Fig. 4] A cross section of relevant parts of the 
crimping chip of the crimping apparatus according to one 
embodiment of the present invention. 
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